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1 Introduction

This contribution is to discuss remaining issues for paging forwarding and system information delivery.
2 Discussion
(1) Remote UE specific DRX cycle
There are open issues about the signalling contents with which Relay UE monitors POs for its PC5 connected Remote UE as below. 
	Agreements in #116e meeting [1]:

Proposal 1 (modified): Relay UE in RRC_CONNECTED, if configured with paging CSS, can determine whether to monitor POs for a remote UE based on PC5-RRC signalling received from the remote UE.  FFS on the signalling contents and for the case of idle/inactive relay UE. [18/23]
Proposal 2: Remote UE paging occasions are derived by the relay UE from the formula in 38.304 (for PF/PO calculation).  [23/23]
Proposal 3: Relay UE determines all parameters except for the UE specific DRX cycle and the UE ID, from the relay’s own acquisition of SIB1.  FFS details of what the remote UE provides to the relay UE for the remote UE’s UE specific DRX cycle. [20/23]
Proposal 4 (modified): UE ID and information on UE specific DRX cycle (as provided by the remote UE in accordance with P3) is provided by the remote UE to the relay UE using PC5-RRC signalling. [23/23]


When Relay UE in RRC_IDLE/RRC_INACTIVE or Relay UE in RRC_CONNECTED if configured with paging CSS needs to monitor PO(s) of its PC5-connected Remote UE(s), the Relay UE should determine the PO(s) for the Remote UE(s). As agreed Relay UE derives Remote UE’s POs from the formula in 38.304[2] so that Relay UE requires the information to calculate POs for its Remote UE. The Relay UE can obtain N, Ns, PF_Offset, pagingSearchSpace and firstPDCCH-MonitoringOccasionOfPO from its own acquisition of SIB1 to calculate PO(s) for its Remote UE. From the Remote UE, the Relay UE needs the information about Remote UE’s DRX cycle and 5G-S-TMSI. The DRX cycle and 5G-S-TMSI of Remote UE can be provided by the Remote UE to the Relay UE via PC5-RRC signalling. 

Observation 1. For RRC_IDLE/INACTIVE Remote UE’s PO calculation, UE specific DRX cycle and 5G-S-TMSI of Remote UE can be sent by the Remote UE to its Relay UE in RRC_IDLE/RRC_INACTIVE or in RRC_CONNECTED.
There are three DRX cycles: DRX cycle configured by upper layer to Remote UE (T1), Default DRX cycle (T2) and DRX cycle configured by RAN to Remote UE (T3). As options for Remote UE’s UE specific DRX cycle, we can consider (1), (2) and (3) where (1) is provided for RRC_INACTIVE Remote UE and (2) is provided for RRC_IDLE Remote UE. When (3) is provided, the Relay UE can calculate the minimum DRX cycle with consideration of (3) and the Default DRX cycle (T2) obtained through SIB1.

(1) T = Min (T1, T2, T3)
(2) T = Min (T1, T2)

(3) T1, T3

Among the three options, to be simple we propose that Remote UE provides its Relay UE with T (the minimum DRX cycle) of corresponding RRC state i.e., (1) for RRC_INACTIVE and (2) for RRC_IDLE. 

Proposal 1. RRC_IDLE Remote UE provides the minimum of (T1, T2) as its UE specific DRX cycle to its Relay UE via PC5-RRC signalling, where T1 is DRX cycle configured by upper layer to Remote UE and T2 is Default DRX cycle.
Proposal 2. RRC_INACTIVE Remote UE provides the minimum of (T1, T2, T3) as its UE specific DRX cycle to its Relay UE via PC5-RRC signalling, where T1 is DRX cycle configured by upper layer to Remote UE, T2 is Default DRX cycle and T3 is DRX cycle configured by RAN to Remote UE.
In addition to the UE specific DRX cycle T, Remote UE provides its 5G-S-TMSI to its Relay UE via PC5-RRC signalling. For RRC_INACTIVE Remote UE, the UE’s I-RNTI is also provided through the PC5-RRC signalling to its Relay UE in RRC_CONNECTED/RRC_INACTIVE/RRC_IDLE.

Proposal 3. In addition to the UE specific DRX cycle, RRC_IDLE Remote UE provides its Relay UE with 5G-S-TMSI and RRC_INACTIVE Remote UE provides its Relay UE with 5G-S-TMSI and I-RNTI.
(2) SI request prohibit timer
In 38.331[3], the transmission of dedicated SIB request message by UE in RRC_CONNECTED is restricted with a timer T350 which is based onDemandSIB-RequestProhibitTimer. Similar to Uu SI request operation, a SI request prohibit timer can be applied to restrict frequent SI delivery request over PC5 when Remote UE in RRC_IDLE/RRC_INACTIVE requests its interest SIB forwarding to its Relay UE through PC5-RRC signalling.

Proposal 4. A timer can be introduced to restrict frequent SI delivery requests over PC5 by RRC_IDLE/RRC_INACTIVE Remote UE.
(3) PWS SIBs (SIB 6/7/8) forwarding

According to 38.331[3], ETWS or CMAS capable UEs in RRC_IDLE or RRC_INACTIVE monitor for indications about PWS notification in its PO at every paging cycle. ETWS or CMAS capable UEs in RRC_CONNECTED monitor for indication about PWS notification in any PO at least once every defaultPagingCycle if the UE is provided with common search space, including pagingSearchSpace, searchSpaceSIB1 and searchSpaceOtherSystemInformation, on the active BWP to monitor paging. 

Observation 2. In legacy Uu operation, ETWS or CMAS capable UEs only shall monitor for indications about PWS notification.
If PWS feature is to be supported in this release, then the same principle of Uu operation as that PWS SIBs are obtained by only ETWS or CMAS capable UE should be applied for Remote UE which is connected to Relay UE. So RRC_IDLE/RRC_INACTIVE Remote UE is capable of ETWS or CMAS and is connected to Relay UE, the Remote UE requests PWS SIBs to its Relay UE. The Relay UE forwards PWS SIBs for its PC5 connected Remote UE in RRC_IDLE/RRC_INACTIVE if the Remote UE is ETWS or CMAS capable.

Proposal 5. Relay UE can forward PWS SIB(s) only to ETWS or CMAS capable Remote UEs according to PWS SIB request by the Remote UE.
3 Conclusion

Observation 1. For RRC_IDLE/INACTIVE Remote UE’s PO calculation, UE specific DRX cycle and 5G-S-TMSI of Remote UE can be sent by the Remote UE to its Relay UE in RRC_IDLE/RRC_INACTIVE or in RRC_CONNECTED.
Observation 2. In legacy Uu operation, ETWS or CMAS capable UEs only shall monitor for indications about PWS notification.
Based on the above observation, RAN2 is requested to discuss and capture the following proposals:
Proposal 1. RRC_IDLE Remote UE provides the minimum of (T1, T2) as its UE specific DRX cycle to its Relay UE via PC5-RRC signalling, where T1 is DRX cycle configured by upper layer to Remote UE and T2 is Default DRX cycle.
Proposal 2. RRC_INACTIVE Remote UE provides the minimum of (T1, T2, T3) as its UE specific DRX cycle to its Relay UE via PC5-RRC signalling, where T1 is DRX cycle configured by upper layer to Remote UE, T2 is Default DRX cycle and T3 is DRX cycle configured by RAN to Remote UE.
Proposal 3. In addition to the UE specific DRX cycle, RRC_IDLE Remote UE provides its Relay UE with 5G-S-TMSI and RRC_INACTIVE Remote UE provides its Relay UE with 5G-S-TMSI and I-RNTI.
Proposal 4. A timer can be introduced to restrict frequent SI delivery requests over PC5 by RRC_IDLE/RRC_INACTIVE Remote UE.

Proposal 5. Relay UE can forward PWS SIB(s) only to ETWS or CMAS capable Remote UEs according to PWS SIB request by the Remote UE.
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